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AMENDMENTS TO THE CLAIMS 

Please amend the claims as follows: 

Claim 1 (currently amended). A method of transdifferentiating an epidermal basal cell 
into a cell having one or more morphological, physiological and/or immimological features of a 
neuronal cell, comprising: 

(a) culturing an epidermal basal cell from a proliferating epidermal basal cell population 
derived from a patient's skin; 

(b) transfecting said epidermal basal cell, in vitro, with one or more eukaxyotic expression 
vector(s) containing at least one cDNA encoding a human neurogenic transcription factor 
selected from the group consisting of NeuroDl, NeuroD2, ASHl, Zicl, Zic3, and MyTl, such 
that at least one of the neurogenic transcription factor(s) is expressed in said cell; 

(c) growing the transfected cell in the presence of at least one antisense oligonucleotide 
comprising a segment of a himian MSXl gene and/or human HESl gen e, or to a of oithor of 
these? in an amount sufficient to suppress the expression of fimctional MSXl gene product 
and/or HESl gene product; and 

(d) growing said epidermal cell with a retinoid and at least one signal molecule selected 
from the group consistiiig of CNTF, sonic hedgehog, sonic hedgehog aminoterminal peptide, and 
IL-6, whereby the cell is transdifferentiated into a cell having one or more morphological, 
physiological and/or immunological feature(s) of a neuronal celL 

Claim 2 (previously amended). The method of Claim 1, wherein the eukaxyotic 

expression vector(s) of the transfection step coii4)rise a CMV promoter sequence operatively 

linked to a DNA(s) encoding the neurogenic transcription factor selected from the group 

consisting of NeuroDl, NeQroD2, ASHl, Zicl, 2ic3, and MyTl, and wherein the DNA 
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sequence encoding tlie neurogenic transcription factor is of human origin. 
Claims 3-4 (cancelled). 

Claim 5 (previously amended), A transdifferentiated mammalian cell having one or more 
morphological, physiological and^or immunological feature(s) of an astroglial cell, comprising: 

a cultm-ed epidermal basal cell from a proliferating epidermal basal cell population 
derived from a patient's skin cell transfected with one or more expression vectors comprising a 
CMV promoter sequence op^atively linked to a DNA(s) encoding a neurogenic transcription 
factor NeuroDl, NeuroD2, ASHl, Zicl, Zic3, or MyTl, wherein the DNA sequence encoding 
the neurogenic transcription factor is of human origin, said cell being treated with at least one 
antisense oligonucleotide comprising a segment of a human MSXl gene or g human HESl gene 
and wherein said cell was grown in the presence of a retinoid and at least one signal molecule 
selected from the group consisting of CNTF, IL-6, sonic hedgehog, and sonic hedgehog 
aminoterminal peptide, thereby transdifferentiating said epidermal basal cell into a cell having 
one or more morphological, physiological and/or immunological feature(s) of an astroglial cell. 

Claims 6-7 (cancelled). 

Claim 8 (original). A transdifferentiated cell produced by the process of Claim 1 . 
Claims 9-10 (cancelled). 

Claim 1 1 (currently amended), A kit for converting, in vitro, epidermal basal cell from a 
proliferating epidermal basal cell population derived from a patient's skdn cells into cells having 
one or more morphological, physiological and/or immunological feature(s) of a neuronal or 
astroglial cell, said kit comprising: 

(A) one or more eukaryotic expression vector(s) containing cDNA encoding a human 

neurogenic transcription factor selected from the group consisting of NeuroDl, NeuroD2, ASHl, 
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ZicI, Zic3» and MyTl ^ or a non human oountorpart of any of th ese; 

(B) at least one atitisense oligonucleotide coiresponding to comprising a segment of the 
human MSXl gene, the human HESl gene; and 

(C) a retinoid and at least one signal molecule selected from the group consisting of 
CNTF, sonic hedgehog, and sonic hedgehog aminoterminal peptide. 

Claim 12 (original). The kit of Claim 1 1 , fiirther comprising instructions for using (A), 
(B), and (C) in trausdifferentiating a mammaliau subject's epidermal basal cell(s). 
Claims 13-15 (cancelled). 

Claim 16 (previously amended). The transdifferentiated cell of Claim 8, wherein the cell 
further displays the physiological feature of a lack of mitotic activity under cell culture 
conditions which induce differentiation in neural progenitor cells. 

Claims 17-21 (cancelled). 

Claim 22 (previously amended). The transdifferentiated cell of Claim 8, wherein the cell 
is of human origin. 

Claim 23 (previously amended). The transdifferentiated cell of Claim 8, wherein the 
transdifferentiated cell has a morphological, physiological, or immunological feature specific to 
an astroglial or oligodendrogUal cell. 

Claim 24 (cancelled). 

Claim 25 (previously amended). An in vitro cell culture derived &om the 
transdifferentiated cell of Claim 8, comprising a plurality of cells that express one or more 
moiphologica], physiological and/or immunological feature(s) of a ^ial neuronal cell. 

Claim 26 (previously amended). The method of Claim 1 , wherein culturing a the 

proliferating epidermal basal cell ficom a proliferating epidermal basal cell population derived 
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from a patient's skin cell population comprising one or more epidermal basal cell(s) comprises 
separating basal cells from keratinocytes using a calciimi-free medimn. 

Claim 27 (origirial). The method of Claim 1, wherein said antisense oligonucleotide($) is 
modified with one or more thio groups. 

Claim 28 (currently amended). A method of tiansdifferentiatitxg an epidermal basal cell 
into a cell having one or more morphological^ physiological and/or immunological features of a 
neuronal cell, comprising: 

(a) replace with cultuiing an epidermal basal cell from a proliferating epidermal basal cell 
populatioD derived from a patient's skin; 

(b) transfecting said epidermal basal cell, in vitro» with one or more eukaryotic expression 
vectoi(s) containing at least one cDNA encoding a human neurogenic transcription factor 
selected fix)m the group consisting of NeuroDl, NeuroD2, ASHl, Zicl, Zic3, and MyTl, such 
that at least one of the neurogenic transcription factoi($) is expressed in said cell; 

(c) growing the transfected cell in the presence of at least one antisense oUgonucleotide 
oorrcoponding to comprising a segment of a human MSXl gene and/or a human HESl gene in an 
amount sufficient to suppress the expression of functional MSXl gene product and/or HESl 
gene product; and 

(d) growing said epidermal cell with a retinoid and at least one signal molecule selected 
from the group consisting of CNTF, sonic hedgehog, sonic hedgehog aminoterminal peptide, and 
iL-6, whereby the cell is transdifferentiated into a cell having one or more morphological, 
physiological and/or immunological features of a neuronal cell. 

Claim 29 (previously amended). The method of Claim 28, wherein the eukaryotic 

expression vector(s) of the transfection step comprise a CMV promoter sequence operatively 
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linked to a DNA(s) encoding the neurogenic transcription factor selected from the group 
consisting of NeuroDl , NeuroD2, ASHl, Zicl, Zic3, and MyTl, and wherein the DNA 
sequence encoding the neurogenic transcription factor is of human origin. 

Claim 30 (currently amended), A transdifferentiated mammalian cell having one or more 
morphological, physiological and/or immunological feature(s) of an astroglial cell, comprising: 

a cultured epidermal basal cell from a proliferating epidermal basal cell population 
derived from a patient's skin cell transfected with one or more expression vectors comprising a 
CM V promoter sequence operatively linked to a DNA(s) encoding a neurogenic transcription 
factor NeuToDl, NeuroD2, ASHl, Zicl, Zic3, or MyTl, wherein the DNA sequence encoding 
the neurogenic transcription factor is of human origin, said cell being treated with at least one 
antisense oligonucleotide corr e sponding to comprising a segment of a human MSXl gene or a 
human HESl gene, or to both, and wherein said cell was grown in the presence of a retinoid and 
at least one signal molecule selected from the group consisting of CNIT, IL-6, sonic hedgehog, 
and sonic hedgehog aminoterminal peptide, thereby transdifierentiating said epidermal basal cell 
into a cell having one or more morphological, physiological and/or itmnunological featujne(s) of 
an astroglial cell. 

Claim 31 (previously amended). A transdifferentiated cell produced by the process of 
Claim 28. 

Claim 32 (currently amended). A kit for converting, in vitro, epidermal basal cell from a 

proliferating epidermal basal ceU population derived from a patient's skin cells into cells having 

one or more morphological, physiological and/or immimological feature(s) of a neuronal or 

astroglial cell, said kit comprising: 

(A) one or more eukaiyotic expression vector(s) containing cDNA encoding a human 

6 



PAGE 7/12 ^ RCVD AT 5/24/2005 8:13:06 PM [Eastern Dayl^^^ 



05/24/2005 17:16 FAI 213 243 2539 JONES DAY IglOOS 

Patent 
825466-100140 

neurogenic transcription factor selected from the group consisting of NeuroDl, NeuroD2, ASHl, 
Zicl,Zic3, andMyTl; 

(B) at least one antisense oligonucleotide oorrocpondinp to comprising a segment of a 
human MSXl gene or a human HESl gene, or both; and 

(C) a retinoid and at least one signal molecule selected from the group consisting of 
CNTF, sonic hedgehog, and sonic hedgehog aminotenninal peptide. 

Claim 33 (original). The kit of Claim 32, further comprising instructions for using (A), 
(B), and (C) in transdifferentiating a mammalian subject's epidermal basal cell(s). 

Claim 34 (original). The transdifferentiated cell of Claim 30, wherein the cell fiirthar 
displays the physiological feature of a lack of mitotic activity und^ cell culture conditions which 
induce difTereiitiation in neural progenitor cells. 

Claim 35 (original). The transdiffCTcntiated cell of Claim 30, wherein the cell is of 
human origin. 

Claim 36 (original). The transdifferentiated cell of Claim 30, wherein the 
transdifferentiated cell has a morphological, physiological, or immunological feature specific to 
an astroglial or oligodendroglial celL 

Claim 37 (cancelled). 

Claim 38 (currently amended). An in vitro cell culture derived from the 
transdifferentiated cell of Claim 30, comprising a plurality of cells that express one or more 
morphological, physiological and/or immunological fealure(s) of ^ial an astroglial cell. 

Claim 39 (previously amended). The method of Claim 28, wherein culturing the 

proliferating epidennal basal cell &om a proliferating epidennal basal cell population derived 

from a patients skin cell population comprising one or more epidermal basal cell(s) comprises 
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separating basal cells firom keratinocytes using a calcium-free medium. 

Claim 40 (original). The method of Claim 28, wherein said antisense oligonucleotide(s) 
is modified with one or more thio groups. 

Claim 41 (currently amended). A method of transdifferentiating an epidermal basal cell 
into a cell having one or more morphological, physiological and/or immunological featm^s of a 
neuronal cell, comprising: 

(a) replace with culturing an epidennal basal cell from a proliferating ^idermal basal cell 
population derived from a patient's skin; 

(b) transfecting said epidermal basal cell, in vitro, with one or more eukaryotic expression 
vector(s) containing at least one cDNA encoding a human neurogenic transcription factor 
selected &om the group consisting of NeuroDl, NeuroD2, ASHl, Zicl, Zic3, and MyTl, such 
that at least one of the neurogenic transcription frictor(s) is expressed in said cell; 

(c) growing the transfected cell in the presence of at least one antisense oligonxicleotide 
corr e spond iftfrto comprising a segment of a human MSXl gene and/or a human HESl gene in an 
amount sufficient to suppress the expression of functional MSXl gene product and/or HESl 
gene product; and 

(d) growing said epidermal cell with a retinoid and at least one signal molecule selected 
from the group consisting of CNTF, sonic hedgehog, sonic hedgehog aminoterminal peptide, and 
JLr-6y whereby the cell is transdi£ferentiated into a cell having one or more morphological, 
physiological and/or immunological features of a neuronal cell. 

Claim 42 (original). A transdifferentiated cell produced by the process of Claim 41. 

Claim 43 (currently amended). A transdiflferentiated human cell having one or more 

morphological, physiological and/or irrmiunological featur6(s) of an astroglial cell, comprising: 
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a cultured epidermal basal cell from a proliferating epidermal basal cell population 
derived from a patient's skin cell transfected with one or more expression vectors comprising a 
CMV promoter sequence operatively linked to a DNA(s) encoding a neurogenic transcription 
factor NeuroDl, NeuroD2, ASHl, Zicl, Zic3, or MyTl, wherein the DNA sequence encoding 
the neurogenic transcription factor is of human origin, said cell being treated with at least one 
antisense oligonucleotide corrooponding to comprising a segment of a human MSXl gene or a 
human HESl gene, or to both, and wherein said cell was grown in the presence of a retinoid and 
at least one signal molecule selected from the group consisting of CNTF, IL-6, sonic hedgehog, 
and sonic hedgehog aminoterminal peptide^ thereby transdifferentiating said epidermal basal cell 
into a cell having one or more morphological, physiological and/or immunological feature(s) of 
an astrogUal cclL 

Claim 44 (original). The transdiffeientiated cell of Claim 43, wherein the at least one 
mark^ expressed by the cell is GFAP. 
Claim 45 (cancelled). 

Claim 46 (currently amended). A kit for converting, in vitro, epidermal basal cell from a 
proUferating epidermal basal cell population derived from a patienfs skin cells into ceUs having 
one or more morphological, physiological axid/or immunological feature(s) of a neuronal or 
astroglial cell, said kit comprising: 

(A) one or more eukaryotic expression vector(s) containing cDNA encoding a human 
neurogenic transcription factor selected from the group consisting of NeuroDl , NeuroD2, ASHl , 
Zicl,Zic3, and MyTl; 

(B) at least one antisense oligonucleotide oorreoponding to comprisin g sl sefm ient of a 

human MSXl gene or a human HESl gene, or both; and 
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(C) a retinoid and at least one signal molecule selected from the group consisting of 
CNTF, sonic hedgehog, and sonic hedgehog aminoterminal peptide. 
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